INTRODUCTION
1, 3, 5-Triazines (or s-triazines) are a class of compounds well known for a long time, which are still the subject of considerable interest, mainly because of their applications in agriculture as the basis for various herbicides (1) . Furthermore, some s-triazines display important biological activities. The effects that are widely exploited in drug industry are their anticonvulsant properties, as well as potent antimalarial and bactericidal activity (2) . In addition, their anticancer activity has been demonstrated as well. For their rich biolo-gical activity, pharmaceutical industry is each day trying to introduce novel derivatives that could improve drug properties and reduce side effects. Even though having a wide array of therapeutic effects in humans, carcinogenic and mutagenic effects of some s-triazine derivatives on living organisms have been demonstrated (3) . Because of different biological activities, new triazines become interesting for different purposes. In this paper, particular attention was given to fourteen synthesized derivatives of 6-chloro-s-triazine with different substitutes in the positions 2 and 4 and to their expecting activities.
The behaviour of biologically active compounds can be explained on the basis of molecular interaction in terms of molecular structure and physicochemical properties of the compounds (4) . A change in the structure may result in a change in the biological response. The same basic intermolecular actions determine the behaviour of chemical compounds in both biological and chromatographic environments. Moreover, it is well known that for predicting a given physicochemical property, the relationship between the chemical structure and the desired property must be quantified. Such relationship between a chromatographic parameter (determined by physicochemical properties of both, mobile phase, stationary phase and eluted substance) and molecular descriptors, characterizing the molecular structure of the analytes, is known under the acronym QSRR: Quantitative Structure-Retention Relationship (5) . To obtain a QSRR model, the compounds must be represented by the molecular descriptors that retain as much structure information as possible. A large number of descriptors (structural, topological, constitutional, electronic and geometric) and physico-chemical properties have been proposed in the literature (6) . Theoretical calculations of various molecular descriptors and physico-chemical properties can be obtained with special computer programs.
In the present study, the retention of s-triazine derivatives is assumed to be governed by their physico-chemical properties (lipophilicity (log P)), molecular refractivity (MR), total energy (E t ), water solubility (log W), dissociation constant (pK a ), Gibbs energy (GibbsE), and the theoretical topological indexes (connectivity index (χ)) of different orders. Hence, all these quantities were calculated for the compounds under study. The objective was to develop models for accurate quantitative relationships between the molecular structure and the retention parameters of s-triazine derivatives on impregnated silica gel stationary phases based on their molecular properties and to identify those molecular descriptors that are most sensitive to the retention parameter, R M 0 . Mathematical modelling of these interactions helps one to find a model that can be used to obtain a deep understanding of the mechanism of interaction and to predict the retention indices, as well as estimation of the characteristics of new chemical compounds without the need to synthesize and test them (7, 8) . The QSRR equation was obtained by stepwise multiple linear regression (MLR).
EXPERIMENTAL

Thin-layer chromatography
Samples were spotted on the plates by means of a micro-pipette. The TLC was performed on 20×20 cm glass plates precoated with impregnated silica gel. The thin layer of the impregnated silica gel was prepared by suspending 25 g silica gel 60 GF 254 
The plates were developed to a distance of 15 cm by the ascending technique at room temperature, with previous saturation of the chamber with mobile phase. Dark spots were observed under UV light ( = 254 nm).
Sample preparation
The investigated compounds were 1,3,5-triazines substituted at positions 4 and 6 by smaller and larger groups with various lipophilic characteristics, chosen for the investigation, are presented in Table 1 . The compounds were synthesized in the laboratory of the Department of Organic Chemistry at the Faculty of Technology and Metallurgy, University of Belgrade. All of investigated s-triazine derivatives were synthesized by the modified procedure of Thurston from cyanuric chloride and corresponding amines (9).
Molecular modelling
Molecular modelling was performed by using CS Chem-Office Software version 7.0 (Cambridge) running on a P-III processor (10) . All molecules were constructed by using Chem Draw Ultra 7.0 and saved as the template structures (10). For every compound, the template structure was suitably changed considering its structural features, copied to Chem 3D 7.0 to create a 3-D model and, finally, the model was cleaned up and subjected to energy minimization using molecular mechanics (MM2). The minimization was performed until the root mean square (RMS) gradient reached a value less than 0.1 kcal/mol·A. For calculating the lipophilicity parameters, the lowest energy structure for each model was used. All calculations and complete regression analysis were carried out by Data Analysis and Graphing Software Origin, Version 8.1. (11). 
RESULT AND DISCUSSION
Chromatographic evaluation of selected s-triazines
Besides, a very good fit of equation (1):
where φ is the volume fraction of organic solvent in the mobile phase, R M 0 is the intercept was obtained by extrapolation to φ = 0% of the modifier, and S is the slope of the linear plot. The statistics from Table 2 illustrate different calculated R M 0 values for various modifiers used. Higher R M 0 values were obtained for acetonitrile (average value 4.221) than for ethanol (average value 2.988), and acetone (average value 2.674). A higher R M 0 value indicates a greater lipophilicity. The observed differences are most probably a consequence of the different chemical natures of the three organic modifiers and indicate that the values basically reflect the same molecular properties of the solute in the mobile phases used, but these properties contribute differently to the retention ( Table 2 ).
The molecular descriptors and QSRR models
The prediction of the physicochemical properties of chemical compounds on their retention behaviour is of a great importance. In order to develop a mathematical model for prediction of the lipophilicity of the molecules, and to study the retention mechanism we employed the parameters representing the principal interaction in RP-TLC. 
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The molecular descriptors are the basic tool for any QSRR approach. They encode structural chemical information and are useful for a better understanding of molecular properties. The descriptors obtained after applying the variable selection routine served as the input data for the MLR analysis, and are presented in Table 3 . Table 2 . Regression data for the linear relationships R M -φ according to Eq. (1) for s-triazine derivatives Table 3 . Molecular descriptors used in this study
The development of a QSRR model requires a diverse set of data, and, thereby a large number of descriptors have to be considered. The data reduction is very important in diminishing data redundency that could lead to low predictivity of the models. Thus, the descriptors with the same values for all the compounds were discarded. To further reduce the data, a correlation matrix was generated to study the data patterns. Finally, the selection of a set of appropriate descriptors from the large number of them requires a method which is able to discriminate between the parameters. Pearson's correlation matrix has been performed on all descriptors (Table 4 ). The presented descriptors show high correlation with the retention parameters and do not intercorrelate among each other. A more reliable mathematical model for defining the best correlation between the retention constant of the investigated synthesized s-triazine derivatives and different molecular parameter values, was obtained using MLR. For obtaining better models for the prediction of reten- . The corresponding statistical parameters of the defined equations are shown in Table 5 . The best model was selected on the basis of various statistical parameters like the square of the correlation coefficient (r 2 ), square of the correlation coefficient adjusted by degree of freedom (r 2 (adj)), standard error of estimates, standard deviation (SD), and F the F-test value. Table 4 . The correlation matrix for the s-triazine compounds Table 5 . Statistical parameters for multilinear dependence between R M 0 and three variables of the molecular descriptors
The results of this investigation indicate that the retention constants of the tested compounds are governed by the partition coefficient, logP, and dissociation constant, pK a . The lipophilicity, as a pharmacokinetic descriptor, has an important effect on the retention behaviour, and this parameter is usually related to the retention parameter, R M 0 . To conclude, the results of this study indicate that Clog P is suitable for prediction of retention behaviour of the investigated series of s-triazines. By observing the correlation of R M 0 with different molecular descriptors, it could be concluded which chromatographic system is the best for the prediction of the retention behaviour of s-triazines investigated. The data presented in Tables 5 show that acetonitrile-water is the best RP TLC system for prediction and the modifier of second choice is acetone. In order to check the validity of the shown mathematical models (Eqs. 2-4), the calculations of the retention parameter values (R M 0 ) were performed, using that equation, and they were compared with the experimentally obtained data. A good correlation between the experimentally obtained retention constant values and the values calculated by using the chosen mathematical model was observed. Its compatibility is also confirmed in the following plots (Figures 1-3 The analysis of these results indicates that the proposed models can correctly represent the relationship between the retention parameters of the investigated compounds on impregnated silica gel and different molecular descriptors calculated for various compounds solely from the molecular structure. These models are suitable for prediction of the retention of structurally similar compounds under the same chromatographic conditions.
CONCLUSION
In the present study, the QSRR methodology was used to investigate the relationships between the chemical structure of s-triazine derivatives, their physicochemical properties activity and the chromatographic retention. The established three-parameter models show satisfactory correlation and predictive power. The MLR statistics confirmed the importance of the hydrophobic interactions in the total retention mechanism of the investigated s-triazine compounds. The validity of the models has been established by the determination of corresponding statistical parameters. The predictive ability of the MLR model and equations based on physically meaningful parameters allow one to estimate the lipophilicity of similar compounds.
